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A REDESCRIPTION OF THE AUSTRALIAN EOCENE FOSSIL MONOCOTYLEDON
PETERMANNIOPSIS (LILIANAE: AFF. PETERMANNIACEAE)

by Jony G. CoNRAN™ & DAvVID C. CHRISTOPHLEL

Summary

Conpan. 1, G & Crpastorw., D, ¢

C1999) A redescriprion of the Australian Locene Tossil monocolyledon

Potermaiopsiy (hibaoaer affs Petermanmacene ), Fropv B Sorc 8 Ausss 12302) 61-67. 31 May. D9

Fhe fossil monocotyledon Petermanniopsis angleseadnsiy Convan e al. was known previously only from q
senale mneomplete mammilied Teal Gom the Site TE Lens Bool the Anglesca Coal Mie Fossil deposit. Vietoria,
The recogmtion ol three additional leal impressions with cuticles From the Site T Mesophyll and Site T Lens B
lenses ar Anglesca ullows for the nmendment of the origimal deseription o include the leaf apes and estimites
ol siee and euticulir varabiliny. The feaves are confirmed as acradromous. with geuminate apices and w short
drip tip, The uselulness of the unusual marginal veniion o Petermamidepsis as an identifying featire is also
cliscussed. Iy adding, the stomata are brachyparacviic and amphibrachyparacytic, rather than anomocytic, us

reported previously,

ey Wby Peicantcamiopyis anglescadnsis. monoeotyledon. miacrofossil. Eocene, Auglesca, Victoid,

Australi.

Introdaction

The Tomal net-vemed  mogocotyledon Peter-
manniapsis angleseacnsts Conran @6 al. s known
from a partial mummitied leal recovered Trom Sie 1
Lens B ol the Alcoa Anglesea locality in Victoria
(3825 S, 1387 28" K Fig, 1) in o Late Middle
Focene losstlilerous clay Tens (Conrun ¢f al, 1994,
The geology of this deposic has been deseribed by

Chiristophel ef af. (1987), Subsequent examination of

the collections of fossilised leal compressions held at
the University ol Adelaide Botany  Departinent
palacobotany  collection (ADU)  revealed  the
presence of an additional three specimens referable
10 this taxont two [rom the Sie 11 Lens B and one
from the Site | Mesophyll Lens. All of these
specimens showed cuticular preservation. and (wo
were more o less complete leaves, This enables the
amendment of the description (or 12 apgleseadnyiy 1o
inchude iformation aboul the leal apex and (o verily
and/or expand the range of variation seen in the
architectural and cuticular Features used o define the
taxon. As the specimens were from a number of
ditferent lenses from the original, it also allows for
Tfurther comment on the nature of the communities
which £2 angleseadnsis occurred.

Materials and Methods

Fossil Tamina frugments were removed from the

Prepartment of Botuny, The Ploversiy of Adetuthe Ausirala
SO05,
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Fig. 1. Mup showing the Jocality of the Angelsen deposit
clerived Trom Christophel ef of- (19871
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P 2o Poernanetpsts ppgleseadisey specimens. A Site T Lens B 087, G St ) ens B 088 O Sime | Mesophyll

Lens. Mano | DL Bbenaceae Lens, 41220 Al o indicated scales
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compressions, macerated o hot 2% wiv 1O 1o
remove any mesophyll, and the remaming cuticu lar
materigh cleaned and prepared by the methods of
Christophel & Lys (1986), Leal compression and
cuticle vouehers ol (he taxa were deposited w ADU
Mounted cuticles were exammned and photographed
under Nomarski dilferential interference contrast
oplies microscopy using a Zeiss photomicroscope
l.eal morphology.  venation architecture  and
epidermal cells wnd  cuticles  were  deseribed
following the criteriu outlined by Dilcher (1974).
Wilkinson (1979), Conoaver (1983, 1991), and
Baranova (1992), Leal size class and  minlores!
clussiticaton follows thar of Webh (1959),

Systematics

Ihe description formal follows that ol Conran e/
af. (1990, Specimen numbers refer 1o the ADU
palieobotanical collection,

Superorder: Order Lilianae: Lilidles

[amily fmeerine sedis aff, Peterninnn-
mecae Hutehe e Smilacaceae
Venl.

CPETERMANNIOQPSIS [AR]

Genus Petermaniopsis Conran el af
Type species: Petermpamiopsis anglescaénsiy Con-
ran ef al.

Peternanacpsis Conran of of,

Revised deseription

Leal” simple. entire. symmetneal: shape oviate-
celliptical: size notophyll-mesophyll: apex tapering,
ucuminale-altenuate with short deip-tip. base acute,
taperimg intao a petiole, Venation acrodromous with
seven primary veins (mideb plos 3 sets ol paired first
order laterals), the inner three noticeahly stronger, ull
veins weakening markedly towards leal apex. Midrilb
straight. Secondary veins solitary: curved, more or
less regularly  spaced  between primaries.  un-
branched, emerging basally (rom primary veins al i
low angle (15-20") ubove petiole, Intersccondaries
few. simple. Tertiary yeins random  reticulale-
branched  percurrent with external looping  Trom
margimal primaries und secondarics, Sub-niarginal
(inibrial vein present. with small dicracoid (Y-
shaped) veinlets along ity length extending outwards
tawards margin (Fig. 3). Arcoles indistinel with lree-

Fig. 3. Venation detail showing dicraeoid marginal branchimg. A, Site 11 Lens B 2600 (holoty pe). B. Site 1) Lens B 4087

ipper. Saale burs = 2 mn,
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hranched  vein endings. Teaves  hypostomatiy,
stormata seattered, level witly epidermis, orieptation
random:  stomalal  complex hrachyparacylic.
sometimes  amphibeachy paracytic (e, Figo 4F),
Abaxaal non-stomatal cells with straight o sirongly
curved anticlinal walls, adaxial cells slichtly somller
wilth steight -t moderalely enrved anticlingl walls:
wll non=stomatal pecielinal walls  without orn-
mentaion. Trichomes, wichome bases and hy-
tathodes iibsent,

Porcrnunniopyty cngleseacnsis Conanm er o,
(HIGS 2-1)

1999, Peternramnivgyiy angleseadnsey Coman ef
al dne 0 PLSed 1SS N 10-827 (19941,

Mnievial

Hededype: ADL 2600A (Fig. 3A) Site 1T Lens B,
Alueni open cul coal mine., Anglesea, Vic. 1, €
Cheavrphe! xan.. Nov. 1987

Isofypeys jeuticle speciimens) ADU 26008 & 2600C
tFigs 4A, By Site 1T Lens Bo Aleon open cui coal
mine. Anglesea. Vie 0. Co Christephe! s, Nov.
(987

Other nderial examined: ADU Mone 1 (Figs 2C,
SEC L Site | Mesaphyll Lens. Aleoa open eul coul
e, Anglesea. Vie., 0. Co Cheistephel yon.. Nose
1987 ADL A087 (Figs 2A, 3B, 4C. Dy, Site 1T Lens
K, Alcoa open cat coal mine, Anglesen, Vie. /0
Clirestophel sn, Noy, 1987, ADU 4088 (Fig. 2B},
Site 1T Lens B Aleos open cut coal mine, Anglesc.
Vie. L O Christophel s, Nove 1987 ADU 4122
(Figs 21, 4G H), Ehenaceae Léns, Alcoa apen Cut
coul mine, Anelesea, Vie, D0 C Cheistophel s,
Nov. 197,

Revised eseription

Leal ovate-elliptic. ac least 12-13.5 em long and
A.5-5.5 em wide. Apex acunimate-auenuate with o
short dripefip; apical angle 22-245 Base acute, basal
angle S5-70% wpering into o petiole, Hpideomul cell
witlls of hoth surfaces curved (o steaight, although
the ahusial cells are generally larger and more
stropgly curved. Ahaxial epidermal cells (15-40 x
[3-25 pimeomean 25 x 21 pm): adaxial cells 13-25 x
(3-22 pm omcun 20 % 15 pyy. Guard cells 32-38 7
[0 cman 34804 ). stomatal apertires 15- 18
THO pm fmean 17 8 8 pm).

Discussion

Given the present state of flux in monocoty ledon
Classilication due o realignments stemming from

Iolecular sequencime, the placement of the Peterm
annigeene und ity alleged allies s guestionable.
heyond its allocation (o the Lilkmac: Liliales
pussihly near the Smilaciceae (Chase e al. [995:.h)
The new fossils both support (he recaganition ot 1
upleseadiyy as a fason distinet from Petemoannin
aid confirny the abseryauon by Convan ¢ af. (1994
that the Teaves were probubly acredromous. The
precise nattire of the venution seen i (hese nel
veried monocols 15 also under review, wilh Pole
U9, 1993%) peferring o the serodromous muluple
primary veins deseribed by Conover (1983) s
vepresenting, ab st in Ripogonun scaitdens 1, R, &
G Forst, o true broehidodromaous  first order
venation pattern, Nevertheless, the presence inall of
the Pateamanmiopyis Tossils al clear aerodromons
second order venanon supports the acrodromaous
classitication of the primuary venation by Conrun e
gtfc CE99), The margimal venation seen in the fossils
15 hoth i general (eature and one apparenily omigue
ainongest the net-veined monocots, The dicracoid hree
velnlers extending oot from the suboiraingl fim-
Brial vein e also pot found i any other inembers of
hix group, and could be o wselul character Tor the
identilication of  Tragmentaty  Peterniiiopsis
FeImiting.

There s similar vacigtion i he stomatal
clivssitication of (hese pet-veined Lalinae. Although
Tomlinson & Ayensu (1969), Dahlgren & Clifford
(19820, Dublgren ez af. (1985). Conover (1991 il
Conran ¢t al. (1994) viriowsly desceribe the cuticles
of imost net-vered faxa as anomoceylic (neluding
Smilaxs Petermannpia and Petermanniopsis), CGopal
& Ruaza (1992) considered  Smifax 1o he pre-
dominatly  paraeytic: amd Uwmeyiic”. Stebhins &
Khush (196 1) regarded the stomatal complex in the
monocots 1o be o stable, waonomically  aselul
lesture, wlthough Tomlinson (1974) drgaed (hat 0
should only he wsed 0 comuneton with other
morphological elurmeteristios, Dilcher (19741 ob-
served thar the stomatal complex was generally
vnallected by the environment, although  sevérl
different types conld somatinmes be found on e
same lead. Ty condition, although rare (Buranovi
1992), b5 known for (he nel-yveined  monpcot
Divseorva warmid Pro & Burk. which has pusieviic.
anisoeytic and staurocyie stomata 1 addivan o the
muore common anomocylic pattern (Upadhyuay 1087,
A it is not possible o study the ontogeny of the
stomatnin Petermanniopsis, cells aasociated witly Wi
stomatal complex can only be classiticd  pre-
domumntly nio patlerns corresponding (o Dilcher’s
(1974) brachyparacytic and  amphibrachyparacytic
types (Fig 41 This is a correction (o the previous
repart by Conram er gl (1994) that the stonkiti were
anomocytice. Unlortanately, these features do nob m
themselves help W relate Pepsdniiopsts o



Pl A Petermeanmiogsts amglescadnsis cuticles showing brachypardeytic (Br) and amphibrachyparacytic (ABr) stomati
AL Site 1 Lens B 26000 (isotypeh upper. B. lower. C Site 1 Lens B. 4087 upper. Dofowers B Site I Mesophyll Lens.

Mono T upper. T lower, G Cbenaceae Lens, 4122 upper. Ho lower. Scale bars = 40 pm.
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Closely 1o other members of the net-veined Lilianae.
as no other taxa have heen recorded with (these
slomatal types

The additonal specunens rom the Ebenaceuce amd
Musophyll lens sensy Christophel e al. (F987) are
important, as theie presence implies @ wider habira
range for Peterinanniopsis. This is buséd on the low
puratison overfap between the Site 1 and Siwe 1)
fenses; the Mesophyll Lens dominated by mesophyll
leal parataxa (as its name suggests ) the Ebenaceae
Lens by entire-leaved notophyll leab parutuxa (xenan
Christopheler ol T987). Tn contrast, the Site 11 lepses
contain abundimt Myrlecae and  vartous other
undescribed faxa which were aither very rare or
absent from the She | lenses. The differences
Between the lenses were discissed by Christophel o
al. CTO8T) by way ol comparison with the extanl
rainforest eonmmunity ut Noah Creek in lar nprth
Queenshand (16" 07" S0 1457 26" H), where the
patchiness ot the forest was reflected in the localised
bias of the litter simples. T the habitat preferenees
for Petermannia cirresa 1o Muell, at Warrie National
Park. Springbrook Plateau in southeast Queenslaml
1260 1480 1537 17 k) are exunnned. not unly is the
vegetution  similarly  pichye with - Nothaofigis
Microphyll Mossy Forest, Notopliyll Vine Forest
(NVEY and Lnecadpyies wemensicdes Schau. foresi
with or svithout NVE understorey. all within a | km
pdins of each other, but Peresmannge is 2 relatively
common  ahderstorey  commponent inoull of these
environmuents (Conran 1988, 1991),

The presence of Percenantivpsis in several Tenses
suggesty thi 0 was similarly w relatvely common
understorey plant 1 the Anglesen rainforests, und
one with a Tar tolerance of vanaton i lowal

condinons. Other present day commuon understorey
nel-verned Australiin rainforest managols such as
Snila, Kipegonum and Divscereg Gall ol which co
oceur with: Pelermanniv, have nol heen recordesd
amongst the Anglesen megalossil taxa, bur, piven
that Snnbax australiv R Bre for example, can occur
everywhere from dense fainforest (@ dry open
cuclypt forest, the ubsence of these olher nel-veined
monacols from e Anglesen Tossil deposit may
reflect taphonomic and preservational brases and
cunnon be tken ws proot thit they were ihaent frim
the ariginal forests.

Now thiat several specimens o 8 apelesvainsiy
Conran o gl are ac hand, it muy be coneluded thar
the general leal morphology sugaested in the original
description was correct and that the stomatal patteris
eafibiled by (he faxon are vanable. which s
comasistent willy other net-veined monocot faxa. The
presence of this taxan in several diserete elay lenses
ab the Anglesea locuhty, whose floristic signaiures
sbggest o mosae patteened  caipfocest stigeldre
(Chnstophel e al, 1987), also allpws us o conefugde
that the environmental tolerances of (he fossil plam
were cqually broad as Petermentiiio - s nearcs
SUPVIVEIGE relativie,
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